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i^z\=?^] mm 

0005 

[fllSliXU 2002.11.30 
[^Xil^^^^] H04L 

[g^g°l ggj] S& Cf§ S£!A|^!jO||AH Ali^ 

[^g°l §^§i] APPARATUS FOR GENERATING PREAMBLE SEQUENCE IN ORTHOGONAL 

FREQUENCY DIVISION MULTIPLEXING SYSTEM AND METHOD THEREOF 

[gs! oi 3 c] 1-1998-104271-3 
[LHBI&i] 

0|2j^ 

[ CH £| ei 3 H ] 9-1 998-000339-8 

[Sl^S^HteiS] 1999-006038-0 

^S2I] AH 

S^S^I] SUH, Chang Ho 

[^&Je^&!S] 780329-1068922 
[^^eiS] 156-020 

AHe^^AI 14-15S 
[^] KR 

S^SJI] CHAE.Chan Byoung 

r^ai^^s] 760824-1462114 
[?SSS] 463-010 

£^A| iXli 237-6 

[^3] KR 
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S^S^I] CHOI ,Ho Kyu 

[^&JMS!s] 681204-1787524 

[?SSS] 463-714 

[^±1 £^A| MS? ?0|= °X|^HD^ ^SOUI^ 1204-303 

[^3] KR 

[£JS°l SSS^I] RO.Jung Min 

[^SJe^Sls] 770108-2000719 
[?SSS] 442-192 

3 ^SA| ITi? ^°I2^ 28 ^mom^ 1 05-1 05 S 

[^] KR 

S^S^I] JOO.Pan Yuh 

701027-1053025 
135-270 

[^] AHM^^AI ^££l^gj 1702S 

[^3] KR 

imx\] ni42^°i ^§oii sjmoi ^isy- aoi as sup. cuaiei 

OI2j^ (oi) 

[^ISfig] 20 S 29,000 SI 

IMiSS] 27 2 27,000 SI 

[^£3^§S1 0 2 0 SI 

[^'a^^si o m o si 

[§™ 56,000 a 
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[ASM! 

£ I7fl 27fl2] ^ ^lM-» £fe ^sHr «■« 4^ ^l^l^^HH 

1- H5]<^# Aj^^ofl ^S>o} ^A]^O.S. ^H^tf. A o V 7] ^Al^oflA^ ^A]^ S. 

£ 10 
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{APPARATUS FOR GENERATING PREAMBLE SEQUENCE IN ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING 
SYSTEM AND METHOD THEREOF} 

5. l£ OFDM *1 Hel^l- ^l€^(long preamble sequence) 

1- S.^. 

£ 2fe OFDM ■§-*! ^1^^^ gr£r = ii]<g-I- *l€^(short preamble sequence) 

5. 3^r ^tiV^^] OFDM X|^EfloflAi IFFT ^r^l ^-^41-4 H^^t *}^^$>)-9) 

S. 4±r o^u].^^^ l7fl£] ^ A>-g-^ OFDM ^ Al^ofl^o} ^A]7l 

♦ 7flef3 £Altr 

-£ 5^ ^ofl ttr€- 27l| 2] *r-8-*rfe- OFDM -f-^I a^^o] ^a] 7 | ^ 

-£ 6^r -g- ^°fl <4€- l7flS] ^A] o>Efll4# A>-g-*rfe OFDM -f-*] H^ofl^.^. 
^*Rr <=Hl<gl- fi^ 1>4 = 21*8* ^ 433. .£12. 
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5L 7^ l^ofl 27fl^ ^ ^EflM-# ^>-§-^ OFDM Al^^lM s^ofl^ 

€^Rr <=e)^l- 2 >5zf A]^i jz}.^ 

H 8^r 27fl^ ^A] oVEflufl- A>-g-^ OFDM ^ Al^EfloflAi £& )ofl«.o. 

£ 9^r ^ ^A] oflofl DC}-^ I7fl^ oV^ufl- A>-g-^>^ OFDM "g-Aj Aj^Efl 

oflA-l iFFT Al = Al^^afo] d j]j§ 7 fl^^ o.^. Sa)^ je^. 

£ 10£ £ ^^S] Cfs. Q] A] a] oflofl ^3. 2 7fl^l -f-Aj o>Efll4S A>-g-sr>^ OFDM *1 

IFFT ^ A] -!fO}-#2Hi-4 HSl^l- A] ^^40) D ]]3g ^7^1* 7^^°-g. £Al^ £ 

3. 



<11> ^SHr ^ Al^EAc^ HSl^l- Ajfl^l- A^<jRr ^ « 0 >^ 

<12> ^wV^ o.^. ^ -f-^] Al^Efl( wire i ess communication system)^- ^-a} -f-^] ^l^^ X| 

Al^E^o.s.A], 7l^l^-(Node B)4 a>-§-^> ^-^7l(UE: User 
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Equipment)^, ^^^cf. ZL^JL, #7l 71^1 ^7} A>-g-7 r ^^lfe- ^ £efj (frame )■£ 
*>-8-*H -¥-3 ^ «1 it xl€#tr. nJ-sH, A oM 7l*]^3r A o v 7 j A}-g-7 r #^71^- = 

^ ^*fl ^"S ^71 # a^ajof ^ f #7} ^7l S^-g. fl*JH ^7) 7} 

*}^-& ^7} A>-§-7> #^717} ^71 7}*)^o]}*] £51°^ Al^-fr ^ ^7l 

^B^, #7] A}-g-7 r ^^7l^ ^7] 7l^^-o) ^^>^ ^ 7 ]a]^ # 4^1*H 

a 0 v 7 ] 7]^1^-^ Hefl^ Efo]n 0 i( f ram e timing)^ S^*}^, ^7} EM n <H rtf^i 

55D 0 Jt 4S*>711 £tf. ZlB^Jl Aj- 7 ] ^7]AlS^ 71^1 ^-4 Aj-yj A >-g-* r ^^7]7> *1 

^^*>Jl He^l- a] (preamble sequence)!- A r -g-£}^. ^til^ojcf. 

<i3> ^-7] *]5Il ^Sf^r ^^(OFDM: Orthogonal Frequency Division Multiplexing, 

<^ r "0FDM"ole(- ^*}7}g_ tVcf) -g-A] Al^ofl^ A>-g-s]^ ^H]^ a^a^ ^atfl ^5- # 
^wKPAPR: Peak to Average Power Ratio, °1*> "PAPMej- ^^}7}S. ^^\-)7\ 3J^8r A}-g- 

7]*]^<>1M A)~§-7 r ^^715. SBj'St^ rflef^ ^7l(coarse synchronization) 

^sfl ^Jltr H^-ir^- A>-8-tbcf. jEtr #7l a>-§-7> ^71^^ 7^1 ^-©.S. # 

<w> Aj-7] OFDM -f-<0 Aj^EfloflA^ ^140^ Sefl°J* o_^. ^^^^ ^ A>-g-7f 

^ A>-g-7> ^-^7)1-011 cfl*V C-11olE^# ^*rCf. Aj.7) OFDM Al^efl^^s Hefl^ 

*KM Hefloi vflofl av 7 ) zj. AV-g-^s-cHlTfl ^SRr ^°1^7> Irfl-^^ o.s. ^ Si^-JE. 

S. HME^ a]^ <^e1^ tH^H £2] °^-Sr°l ^ cflo]E^ ov«.w.o]l ^7fltr^f. 4*^1 ^>-§-a> 
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^, A>-g-7> cflolElal ^-fc ^*fl CflolE^ Al^^ofl tfl ^7l# 

fecfl, ^*fl^^ ^IJLl- ^*>7l *H Al^EfloflA^ ^SLS. A>-g-^ H^ofl^ A]^ 

*V^§, A oM OFDM Al^tfl^- av 7 ) OFDM iH-g- ^>-§-*r*l ±^ 3. 

^(source coding) IM^, ^ (channel coding) H 0 V ^ ^ ^^(modulat ion) « 0 V ^ 
010^ -s^^t}. ^-Jr ^ ^^(CDMA: Code Division Multiple Access, °]*> " 

CDMA"5^ ^*}7}3. tl-cf) AjiBfl^A^ c-HojE^l- ^-a>( spread ing)*H ^r^l , 

^"71 OFDM -f-^J ^l^^^r Hi ol b\ # <*ji^ ^«r(IFFT: Inverse Fast Fourier 

Transform, °l* r "IFFT"^r tr^Otr ^ JiJl ^TKGuard interval)* #^*r^ 

^7} OFDM ^li^^r ^7l CDMA ^ Al^ejofl til^flA-] ^-cfl« ^1J:# tilJE 
3 Tl^tr ^-=3H (hardware) 3. ^ &t}. , #7l OFDM a^hi^ ^H^Hl cfl^b 

^r^tr ^Mlxr t}^o} ylH(bit)/^#(symbol) < l# ^^^i ^ <^ (frequency 

domainH sfl^Rr IFFT ^^-2.5- alB/^*!* IFFT^^ ^1 

# ^(time domain) ^!Jl7} #^^cf. ^7)*], <#7] aItJ-^ *1Jl^ ^JJl-I- 

7fl^l ^tfl^ (narrow band) -^^^ sub-carrier) ^E^^tr OFDM 

^?_>-^o> 4^7^ Aj- 7 i iFFT-4^* **ll ^^4- 

^.^14 Aj-7l OFDM ^lAl^ofl^ #7l<4 ^-o] IFFT€ OFDM zicfls. ^^Mlsl^ 

OFDM 43#4" ^7fl OFDM ^!-#<i ^(interference)* $4. #7] aj^-tJ- 

* ^T^l ^7} ^?>* ^SRir #71 US ^?_Kgr ^ ^ 
(null) cflolEil- #<^Rr ^Eflji. *H<#£)&°-M-, #7] i±Jr ^-?_Vofl ^ cflolEil- ^IsKr ^Efl 
^ ^7MH OFDM ^-1-^ ^l^* ^ ^*Rr -^-^Sf^Hl t^I 
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OFDM ^^3] SL%% ^°}^)^ 91*}. =L^*\ ^-71 iLjL^^ <$<*2] OFDM 

aj.m.o] o>^l^- x/ n ulBl-^: 4 A r^M ifS. OFDM ^Ir^l #o^}^ ^Efl°l "Cyclic Prefix" « 0 V 
Aiojuf aI^V OFDM ^#£1 1/n wlHl-* 4^r*>^ -R-S. OFDM ^-i-ofl #<y* r 

^ "Cyclic Postfix" y o v ^H afltr*! 0 ! ji $X^. iLJL^* ^^2] *1 OFDM 

^#2] o^w.« > a ^ OFDM ^ ^ ^}t}o) «V4 tilWRr ^ 

nflcq jla^ ol-g-^o^ ^a]7HH *r*J OFDM ^1-^ Al^/^^ ^7]» ^£ 

<17> #A]7l7> Aljr^ JjLA} ^-^Tg^ Sfl^^^L , ^7^ #7l 

^JL* ^l*r7fl ^^f. ^"71 ^7)^ A]^7> S>fl^ ^Bfl^ ^Al A)Jr 

7l» si^-^Jl, ^Ml ^B^ofl ^(FFT: Fast Fourier Transform, °}*} "FFT" 

^ ^*\7)3- tr^r)^- ^s)-^ 4^tfcf. ^sHr 

^ v -§-^ cl^^ (channel decoding) ^ (source decoding)-^ ^DsM 

<18> Aj- 7 ] OFDM -S-^l Aj^Efl^ HEfl o] ^ 0 ]nj ^ ^7]^ ^ ^ SL^-^l o}<>| 

Hel^f ol-g-ticf. ^ ^-7] OFDM -§-^1 Al^&flo} ^5^1- ol^o^i ^Zt 

2f 4^5! (pi lot) ^-^4^ °l-§-*H Hefl<y E]-o]n] ^ -g^isj- ^ ^ f- 

-g-ofl njel <£jl 5^ (known) o] nfl a] ^ *\)o]b\ 
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<19> oj7lAl £ 1 ^ £ 21 %^2:S>^ -f-#3 °] OFDM Al^^Jofl^ A>-g-s>Jl Sl^ 

<20> a o v 7 ] c OFDM aI^s} *1 = ^l€^(long preamble sequence) 

<2i> £ M- ii^}7H o^, OFDM Al^egoflA^ ^«J-^(DL: Down Link) ^ ^ y c v 

UKUL: Up Link) = *1€^S A}-g-«J-Jl 9X^. #7l 5. 1# 

7j oh a^a^. 64 ^^7} 4«i, 128 *1€^7> 2«i ti>^-^ Ml- 

7>*H, OFDM Aj^efl^ s.^^- ^^tb ^ Cyclic Prefix(CP)7> <#7] 64 

^o]o] A]^^ 7 > 4«1 ^EflS] Al^i ^^Sf, #7l 128 ^l^l A] ^7} 2*1 ^ 

^iJLlr^r ^SV^ ^Jr^c]^, IFFTw ^*®*t ^l«^r -ilM^dl, Aj- 

7] £1 1<H1 £AlfV 7J a]^^ IFFT1- <>1^M Al^V cgo^A^ ^1 HSI^^ 

<22> *V^, Aj- 7 ] IFFT1- ^^*V7l 0)*^ ^Bf^ cg^oflA^ ^ H^o]]*. Al^i* M-Ej-lfl^ 



45-9 



1020020075705 



^ Qx}: 2003/11/13 



<23> 

S(-1 00: 1 00) = { +1 -H, 0.0.0.+1 +J.0.0.0.+1 +j.0,0,0.+1 -j.0,0,0 -1 +j.0,0,0,+1 +j,0,0,0, 
+1+i,O,O.0 ( +1+j > 0.0 f O.+1-jA0 i 0 -1-4,0.0.0, +1+j.0 ( 0 i 0.+1+j,0.0,0. 

+1 +j.o,o.o,+i -j,o,o,o -1 +j,o.o.o,+ 1 h,o,o,o,+i -j,o.o,o,+i -j\o,o,o. 
-1 -j,o,o,o,+i +1.0.0.0 -1 +j,o,o.o -1 +j.o,o.o -1 +j,o,o,o,+i +j,o,o,o, 

-1-j.O.O.O. 
0.0.0.0. 

-1 -j.o.o.o.+i h.o.o.o.+i +j ,o,ao -1 -j.aao -1 +j.ao.a+i -j.o.o.o, 

+1+j.O.0.0-1+j.O.O.O l +1-j.0,0.0-H,0,0 l O,+1+j.0.O.0-1+j,O,O,0, 

-1 -j,o,o.o,+i +j.o.o.o.+i -j.o.o.o -1 -j t o.ao,+i -j.0.0.0,+1 +j,o,o,o, 
-1 H.o.o.o -1 +j .o.o.o -1 +j,o,o,o -1 H,o,ao.+i -j.ao.o,-i +j.o.o.o. 

+1+j}*sqrt(2)*sqrt(2) 



<24> 

P(-100:100) = { -1. 0.+1. 0.+1. 0.+1. 0.+1. 0,-1. 0,-1. 0.+1. 0.-1. 0.+1. 0, 
-1, 0 -1. 0.+1. 0.+1. 0-1. 0.+1. 0.-1, 0.+1, 0.-1. 0.+1, 0. 
-1, 0.+ 1. 0.+1. 0.-1. 0.+1. 0.-1. 0.-1, 0.+1, 0.-1. 0.-1. 0. 
-1. 0.+1. 0.+1. 0,-1, 0.+1, 0.+1. 0.+1. 0.-1. 0.+1. 0.+1. 0. 
-1. 0-1, 0.-1. 0.+1. 0.+ 1. 0.+1, 0.+1. 0.+1. 0.+1, 0.+1. 0. 
0. 0. 

-1. 0.-1. 0.+1. 0-1. 0,-1. 0.+1. 0.+1. 0.+1. 0.-1. 0.+1. 0. 
+1. 0.+1, 0,-1, 0.-1, 0-1, 0,-1, 0-1, 0.-1, 0.+1. 0,-1, 0, 
-1, 0-1, 0,-1, 0,-1, 0.-1. 0.+1. 0.+1, 0.+1, 0,-1, 0.+1, 0, 
-1. 0.+1, 0.+1. 0 -1, 0.+1, 0.+1. 0.+1, 0,-1, 0,-1, 0,-1, 0, 
-1, 0,-1, 0.+1, 0,-1, 0.-1. 0,+1, 0-1, 0-1. 0.+ 1, 0,-1} 
*sqrt(2)*sqrt(2) 



A oM ^^Hr ^^H^l *1 ^<S# ^ S(-100:lOO), P(-100:100) <*fl ^^1^1 

IFFT ^-g-*}^ M-Hfvfl^ % o]^ *}7}o\]*] £ 3^- 

^ ?A°}^S- ^ 7 ]A^ zl ^Mltb ^^>7lS A oM S(-IOOHOO)^ 64 

^ *}^7} 4*1 ^r^Hr ^ M-Bfxfl^, P(-100:l00)^r 128 Q°]S>\ ^ 

2*1 ^Bfl^ Al^^ M^W. 

A cM £ 2^ *^<?1 OFDM Al^Eflo] f ^ ^^(short preamble 

sequence) ^2:* i^olcf. 
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<28> Aj-7] tr 21- #2:^^, >M€^ 128 ^Jo^ A^^} 2«i 

^Efl# 7 r *M, OFDM A^igcq ^Aj- #7l<*IH ti>sf ^ Cyclic Prefix(CP)7> 

#7] 128 a] ^7} 2«i tiV^-Jg <§Efl£] *1€^ ^d)] ^7>SH oicf. SE*V, #7l S. 2 

ojj H^^f a]^^ IFFT1- ^r*m cg^oflA^ S2]om 

^* £Al*V ^r^Hr ^"71 P(-100:l00)olcf. #7} 

£ 13}- £ 2^1 ^.ol^. 44 A o V 7l 7j =E|<g-i: Aj- 7 ] = 

# a]^4 ^.<atb 5U4. °l*r ^"71 7J Saj°«t A]^4 ^rfij- g-^ 

^■i-fr f^tr 44^ a>-§-^ ^ c£t}. 

<29> Aj- 7 }ofl^ ^^*V 44 ^ 7J HS^^l- A]^^ Cf-g-oZf A>*J-S-^ JILB^H 

<30> (1) ^-fr PAPR* 7>^o>u> ^.4. 

<3i> OFDM X\^°) ^Al 7 ] #^4 #^7l(PA: Power Amplifier)^ *I^JL-§-g- 

2|cfl^*>7l 4*fl4 OFDM Aj^-o} PAPR ol ^o>o>n> ^-4. ^, IFFT7> aJ^^ ^ ^#7] 

3. Aj-7l ^ ^712} 4 ^(non- linear) S.^ njj-g-o]] ^o. pApRol j^S}^ ^ol 

4. OFDM Aj^-oj papro. ^13.4 IFFT *fl#*Rr 0FDM4 Al?> ^^2] ^ 

7>7^o>^cf. oil- 44 ^>^, ^#4 IFFT4 ^ ^4^0*0^ av^av^ 

°1 4£r 2^"^ #^4 PAPR£- 444 ^ ^o]uf. 

<32> (2) ^-a] ^7lS}-<Hl ^A*!- 4444 (parameter) ^*cHl tr4. 
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<33> #71 sH^tl ^ ^(channel estimation)^, ^sHr ^(frequency 

offset) £.H.38(time offset) 5£^^. 

<34> (3) ^-^-£(complexity)^ ^ £L*\ *fl.E.( overhead)* 7};*^>*h}. 

<35> ( 4 ) cflSfaJ ^2)-^ ^-^ 7Bjf*flo) *M}. 

<36> ^ a}^!-^ ji^yc^ aja^ 7J = ^i^ii-o) 7 |- c. 4^-4 

<37> (1) 64 Al^i7> 4*1 ^HH^ a]^^ Aj# ^jl ^4 tflef^ 

<38> (2) 128 ZHS] *1€^7> 2«i ^Efl^ A^^fe n]^ $A%3\. ^ 

<39> 0. S #7) ?J H.&)<^ sfr 7 ) OFDM Al^EA^Ai Cf^-alf ^ -§-£S 

<40> (i) c-flolEi -fj-^(PDU: Protocol Data Unit, ^1*1- "PDU"e]- ^*>7l5. tfi=f 

)^ ^ «i*fl Hel^l- Al^^s A}-g-£cf. 
<4i> ( 2 ) 2:71 efltl^(Ranging)oll A>^-^cf. 

<42> ( 3 ) -n^cfls ^^i^ A}-g-S}tf. 

<43> ZLS^ZL Aj-7] ^ a^oH^. A]^^ Aj- 7 j OFDM ^^0^ Cf-g-JTf go. _g. £S . A > 

<44> (1) ^ ^olEi ^^ofl^. X\^S. A>-g-^Cf. 

<45> ( 2 ) ^71^ efloi^Ml A>^-^Cf. 
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<46> ^4*1, OFDM ^ *1^ E ^HH #7] 2^7] A°A^A s ^7}^ 3]^* ^ 

^ ^S. A}-§-5}tf. >^-7l *fl\t ^<HH JL^isflo) ^ A}« 0 kg- papr, ^ ZL^lJl ^-^-i 

7\^9] E.^*^ Al^isl ^ PAPR^r 3.5805[dB], nelZL *flv| ^ <g5iz)^°. 

MMSECMinimum Mean Square Error, °]*> "MMSE"^ %^>7l^ tWsl- LSCLeast Square, °] 

*} "LS"5+ ^*V7lS. ^ CfOj:^ tgHflO} ^ ^ ^ej^ol a>-§-^ ^ oicf. 

<47> <*|7H £ 3# OFDM f-ii a] ^ ^i) of] a^J IFFT t^Ja] JjLtiV^s-jzj. H^<S 

1- Aj^i^o} ^^^>7lS 
<48> a o v 7 i £ 30. Jg-Aj-^oi OFDM ^-a] Aj^ai^A^ IFFT ^-til^s]-!:^ = e]<g-|!r a]^ 

<49> a o v 7 ] £ 30. OFDM -f-A] Al^tfl^ ^ a-H^sLs-o^ 7fl^7> 2567^ ^-f , ^ -128, 

127^1^ 2567fl^ Jf aV^s^o] ^Tfl^jL, Aj^ A}-&S\±r 7 fl^7> 2007fl 

°i ^-f , ^ -100,..., -1,1..., 100 77>^1^ 2007]]^ -^aV^sl-i-o] A}-^ ^^-1- 7MS}JL 

91^. ^7] 5L 3°fl>H IFFT °J ^ ^^Hr ^£-1", ^ 

JL $X^, 0«1 ^ cflolEKnull data), ^ 0 dMsKo data)-!- ^^Rr 

7] 0*1 -¥-«V^3f7l- IFFT* ^r*Str 3°)!^ a)^V H^^l" ^fli^ 7]^ , ^ a^ 

DC ^vfl7l nfl&olcf. Aj-7] Aj^l Af-g-Sl^r 2007fl<>) ^-^41:4 

0«1 ^-«V#2rl- *H^1*!: ^^sfl:, ^ -128, ..... -101^1^ 287fl£l Jf aH^s-j!}-, 101^ 

127V}*}2] 277fl^ ^-^ii|-l-o1l£ ^ c-11olEi7> Aj-o^c].. ^7H, # 7 1 _ 128 

-101^1^ 287fl^ ^-«V^sl-l-3f, 101^1 127V\x}2\ 2 77fl^ «-uJ-^4s.o 1 l ^ 3] o] e^ # ^<y^ 

^ °l-frfe -128 , -101^12] 287flBl «.a>^4s.ji}. ) 101^-E^ 1277}*] £| 277fl^ ™-»V 
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^r^Hr cH^oll $\r$S\7] nfl^l ^^Hr <3«oflA4 ^ 

<50> nE]H ^o«f Aj^i S(-100:100) P(- 100: 100)7]- # 

7] IFFT^l °J ^ £l ^ , ^"71 IFFT-fe- ^r^Hr <S^Sj H^l^l- *1€^ S( -100: 100) ^ 

P(-100:100)» ^^•f-^-S^l Al^V Sej^l: 

<5i> £ 4^ ^efl 1711 ^a] olEflufl- A}-g-<irH c-llolE^l- *l^Rr OFDM ^l^^o) ^a] 

71 -S^RV 0^> Aj- 7 | £ 4# ^2fl I7fl5l ^A] O^L^. Af-g-^ 

cHolEi# ^§1-^ OFDM -f-^l ^1^2} #a| 7 ) ^S^l « ^i^Tfl A^^tf. 
<52> Aj-7i OFDM ^ Al^EfloflA-1 ^^-jl*} 7£i± til H( information bit)7l- ^S^, 

#7} *jSL «1H^ 43 "I- ^-§-71(411)3. ^71 ^ ^^-71(411)^ ^"71 ^^51^ ^il 

01 HI" ¥iS Sl«fl ^1- tti^t}. ^>7l Al^ A}- 7 ] ^ Al^/^^ 

^€:7l (serial to parallel converter )(413)S. ^^t}. <#7] ^^71(413)^ <#7] 

^-§-71(411)^^ 256-i<?lH(256-point) £$tr ^ 

7l(417)S. ^Mi}. #71 256-5L<£l=H*l^ 256^ ##tr ^HH Htl ^ ^-ol jftj]-^s).o} 
7fl^<?l 256^1 rll-g-^cf. zlsIji = e|<*l- aI^a- ^7l(preamble sequence generator) (415) 
^ ^H7l(£Al^l ^)S1 *H<>H1 tr^ efl^ lEe^u^- Aj^if jjc ^ ^71(417) 

3- #^trcf. ^"71 sfl# = B]«gl- aI^a^ Aj-71 £ ijif £2*1H ##tr ti>^r ^°1 
S(-100:100) ^ P(-100: 100)olcl-. ^>7l ^71(417)^ Sfl# *}%9) i7ll#^ (schedul ingHl 
nl-el- ^1/^ ^ £:&7l(413)°lH #^*Rr 4lS ^ #7l Hel^l- *l€i ^ 7 ] (4x5)0^ 
#^*1 a]s ^ sl-M-1- ^i"^ IFFT(419)S. #^trcf. ^r, #7) ^71(417)^ ^7] 
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^«-7l(413)^l^ ^€ ^°J^1 ^4. ^"71 ^ ^2}- ^^^1- A] 

^ofl^r ^7l Aj^i ^ 71(415 HI >H n^og^g. ##*}JL, 

^7] ^ ^ ^-fofl^ 3]l/tgl ^^71 (413)^1 « ^ Aj^g- 

#7l IFFT(419)^r -*7l ^1/^1 ^«:7l(413) ±£ #7l H^^t >M 71(415) 

°1H <y^_°S^H 256-i^H IFFT1- *r3l*H ^H/^li €3r7] (parallel to 

serial converter ) (421)3. ^tr^K SE^, ^7) ^H/^l! ^71(421)3^ <#7] IFFT(419H1 
*\ llS-^ o}^b} Cyclick Prefix7> SJ^ 1 ^. <#7] ^l/^H ^71(421)^ 

IFFT(419HH #^tr ^l^fif #7] Cyclic Prefix* ^^l€/°r^^^ ^ 

^(digital to analog converter )( 423) 3. #^*rtf. #7l z)xM/°}^3-=L ^71(423)^ # 
7} ^1/^1 ^7l(42lHH #^?r <a^*H o>^:S.Ii id^rtr ^ RF ^ E) 7l (Radio 

Frequency processor) (425)3. #^tb^f. <^7H, sfr 7 ] RF ^71(427)^ ^(filter) £ 
fsH A oM rq^^/o>^S.n £$71 (423 HI a} #^*V *J*fl ^ 7>^S>£ 

^- RF ^Ejtr ^ <&3M( antenna)* **fl 

o] ol^^^l ^Cf. Aj- 7 1 H ^ofl^. A]^^ P(-100:l00)^: ^ «i ^f^^ # 

* ^l^Rr Z}- A^-g. - v| *\)°}K]7} +1 ^ -1^ cflolE^l- Aj-og^- ^f^S^ «1^7> 
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Cf. ^^3)- SiJL 0Sl(DC -^)£r ^ol^nV uV«=a1 ^ cfl o] 7> #<U£)<Ho) *}5.3. #7l ^ 
-folH wfl^Al^lrf. fj-^ HeJ^l- P(-100:100)3 ^ ^ofl is}^7\ #7)ofl 

^ ^fitfl, ^71 ^ si -¥-SH^s] fj-^ H3<£-t ol-S- 

*1H « ^3* « 3* Si ^tiV#4^1 *fl#«Hr ^fl^* ^r7> g ». 

aV^4<2] ^ ^ °- S cflS ofl^-g- *Ho>d> ZL^J7 ol^. ofl^ofl^ Aj^ 7^>7> 

•gH^t}. Aj-7] ^ ^ofl O}^ Aj^ t^Aj-O. fl^- ^ ^tf]-^^ ^ A) 

Hsl'Sf *1€^ P(-100:l00)fe ^ Si ^St*^ =e)ofl^. Al^^ojji ^ <g a-tiV 

3^ HBl<S# Al^i^ &tt4. 

<55> ^ PAPR# Si -^-til^Bj-Oj ^-o. H^ofl^. Al^^l- 3g&J$ 



<56> Oj-^A] Aj-7]^ ^tgo] s.^^- ^Al 7 ] oVtfli^ofl^ A^eV ^Ajo] ol^o^Sl-IL 

*^ Si JfSH^ HS^l- *1€^# ^*Hr Aj-^j ^ tiV^-g- ^o>f-<^l &l=h 

<57> £ a^o} cf^ 42- A] ^ Si ^£ H^l" ^Aj^-ofl ^ 

PAPR* ^*Rr ^ S>^* *I|<*FM Si 4. 

<58> M. ^Vtgo} gc JH.^ %V 7fl^ o>Efll4l- A}-g-*H ^ Si ^Sl^^ = <g 

1- Al^^sf ^ wj ^-tiV^sh He]<g-i- Al^^l- Aj^^ ^ h c V^ o. ^ov^-oii 

4. 
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<g-i- ^ # H2^!r Al^^l- ^SKr g «<^# ^ll^^l 

<60> ^ltt ^"^l-* t^^M ^*ti ^ ^ l7fl ^ 2 7fl^ ^A] olEflufl- Z\ M ^ 

^ 4^ ^UI^^IM HS1^# Aj^il- ^*Rr * «J-»H1 ^o^, ^ 

PAPR1- ^fe «i HS]^t Al^^l- ^o>^Jl ol* ol-g-^fl ^Al^H *m 

^ ^ ^-^4 ^ He^l- lEe^-i- a]^^ 4^-° 3 *d^W. # 



^ -M^^r .51*11- ^€ ^H^Hr o.^\c^o\ *Vt}. 

<62> £ 5fe ^- l^ofl 27H^ ^A] Aj-g-^j-i- OFDM ^Al A]^Eflo) ^-X\ 7 ] ^ 

# £Al^V S^olcf. o|s> Aj- 7 ) t= 5# -Alo s £ ^ofl n}s. 2 7fl£| ^a] oltflufl- 

t= OFDM 1-AJ Al^Eflo] ^Al 7 ] ^^tf. 

<63> av 7 ] 0DFM ^a] Al^^ofl^ ^^^].ji7l- ^ ^iL information bit)7> 

Aj-71 Aj^ cfl-g-71 (511)3. °J^^4. ^oM a]^. ^0.71(5!!)^ og^^^ 
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"IB* 4J1: ^^rW. 4M 4]^ ^SHel #7l 3}J± HlHfe 2)^/^1 £ 3:71 (serial to 
parallel converter ) (513)5. ^^tf. #7l £Sr7l(513)fe #7l 43# tfl-g- 71(511) 

#^*>^ «a^*H 256*2-i^]H(256*2-point) £3rtr4. 4M 256*2-^^ 

oflAiSl 256^ H-tl w>Sf ^-ol «-ti>^4^ 7fl^^] 256*11 tfl^-slui, #71 2^r 

^q-Sl 7fl^# M-El-tfljl oJCf. #71 Cfl-g-7l(511)^^ 4^£r 0 

^ °JrHllM-l- 256711 Si 4] i«} oj^M-l- ^tr 256711 £1 $$o] #7l ^^/^ 

1 ^71(513)^7 ^r4l£ 5127B^1 4J« ^ ^Bfll- i-MM^ #£3. * #^^cf. 

#71 ^ll/tgl ^«-7l(513)^l^i OFDM ^ 1-^1 51- trtf. #71 31 /D 

1 ^^71(513)^1^ ^#4£ #71 OFDM «a-S7l(515)S ?!t^4. *1*?> J i L 

Jl ^71(515)^ cf^-^l- ^ 4^^- ^^trcf. #71 3)1 £^7l(513HH >$#^ 512 

711^1 43 # # #3 256^1 OFDM 411:1:* ^eh^Jl, s}^ 256711 OFDM 431"** 7}^ 

Sl °}^\ tb^r. #7l OFDM 27fl^) OFDM 411" ^^Hl ^ #7l OFDM 411"* 5. 14 ^°1 

[S 1] 









0 




s l 


1 




si 



#7l 0*1 tir^im-C^^m- 0«1) HSl^l; Al^i ajj# 7 ] (preamble sequence generator) 
(517) ^H7l(£Al^l *\)o]o\) 4^ *11^^ H5l°«lr a1€^« ^#tr * #71 41 

«M (519)3. M W. #71 0«1 tHlM- H^^l- *1€^ ^#7l(517)^>H ^-°131 SU^r H r *4 
^o] a. ^oflA^ 37H^ *e]<g-i- aI^^i- ^tr4. #71 37fl5l = &|«gl- *l€^=r 
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S(-100:100), P(-100:l00), Pg(-100: 100) S. ^^14. A oM Pg(-100: 100 H] tfl*IHfe £ 9°+ 
s. io<>1|^ ^Ml^l ^^^q-. 0*1 tt^lM- 5.3 ^^7l(5l7)fe A oM ^ 

^71^ ^l^^^ofl XX\?\ #7) 37fl^ = A]^i # *>uj-# ^1-71 ^^71(519)^ 

sflxg- Al^^ >r?fl# rescheduling)^ 4^ #7l a)^1± <y-JL7l (515HH <&3L 

<#7] A]^^ ^^71(517)^]^ #S3*V Ajjr - ^.g. Q«l 

IFFT(521)S. ^r, ^"71 ^7l(519)Tr <#7] 0«i 9131M- = 3^1- *1€^ >M 71(517) 

1-8: £^ 5}°J^1 ^-71 ^4 n^ofl*. 7§°-o])^ # 

71 0«i °Hflu|- H^^f ^7l(517HH ^i^^Jl, #7] ^ ^4 

^-f<Hl^ #71 Aj^^i «-Jr #jL7K515)oflAi ^"M" 
<66> Aj-7l IFFT(521)^ #7l Al^-Ti #5:71(515) #7l 0*1 9131 i-r H.^'Sl- *1€^ 

7} (517HH #Jl» ^^*><^ 256-itlH IFFT« ^*3*r^ ^1/^1^ ^71 (para 1 lei 

to serial converter )( 523) S. <#7] 256^ Wp^r ^r 0 l 2567flS] ^-^^-St}- tfl 

-g-^tf. Str, ^"71 ^1/*]^ €«r 71(523)011^ <#7] IFFT(521)<HH ^3L^*t o>qej- 

Cyclick Prefix7l- #7l ^l/^t ^^71(523)^ #7l IFFT(52lHH 

el AjJisq- a o v 7 ] Cyclic Prefix* z\ 1 cl^l^/o>^-S.ZL ^$7l(digital to analog 

converter ) (525)5. #^*Vcf. a o v 7 ] ^/o>^s.zl ifiSM (525)fe #7} *8^/*l^ ^^7l 
(523HH AlJM- <y^>o} 6^ €«:tr ^ RF ^7} (Radio Frequency 

processor) (527)5. #7l RF ^e)7l(527)^ ^(filter) f-§- 3E^-Sr>^ # 

71 ^HMtSn €*7l(525)4M #3*r AjJil- ^*fl ^ A oMH ^ 7>^>£^- RF ^ 
sltr ^ 0^1 °i efl 14 ( antenna)!- ^*fl #^tr4. 
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SEth -#7) Hfl ^BflM-CoVEflu}- n£) 5.e)oflM. Aj^i Ag^ 7 ] (preamble sequence 
generator) (529)^ ^cH^KS^^l &£-)s1 afloH Sfl^Kr ^el^-lr 

^ #71 ^i^7](531)S. #3^4. ^"7] l«i Hsl^l- Aj^i ^^71(529)^1^ 

91^ »W ^^H^ 37fl^ HB^-i- a1€^» #7l 37ti<2] 5.e|°»l- a]^ 

^tt S(-100:100), P(-100:100), Pg(-100: 100)5. ^^14. #7l Pg(-100: 100H1 tflsiH^ £ 
9S|- £ HHH ^Ml*l i^tr^r. #7l l«i <£t]M E.^^^ ^71(529)^ aj. 7 ] 

^H7lSl ^l^^^^l 4Sf ^7l 37fl<^ = Aj^i # ^t>T=f. ^7) ^7) 

(531)tt «fl^- a]^o| ^?fl#ig (scheduling)^ ttf^f #7l aI^-tJ ^7l(515)^Ai #?^Rr a] 

JL ^ #7] 1*1 Hel^l- Aj^i ^^7l(529)^lAi Ajjr ^ ^14= AjE^crj 1 

«i o>Bfl^ IFFT(533)5 #^4. ^, #7l ^71(531)^ 1*1 ^Efluf ^£^1- a]^ 

^^7l(529)oflAi Hel^l- Aj^^l- 3^*1, #71 Al^^l « Jr ^71(515)^1 

^ ^#4 3<y*l <*1^# ^-7] ^ Hb]<«1- a]^^i- x}^%v 

^■f°flfe A C V 7l 1*1 <£31M- Hel^l" A^A, ^ Aj 71(529) °fl Ai ^AJ^ ffi^ofl^g. ^^Vjl, Aj- 
7] ^ ^4 ^^Tr ^71 A]^7> «-Jr oJ-^ 7l (5 15 )ol]Ai Aj^g- ^ 

A d-7l IFFT(533)^ #7l Al^-^V <y-J:7l(515) ^ ^7} 1«] ^flM- S^<^# *M 
7l(529HH Ai^s. og^^ IFFTl- ^*8«H ^ft/^ ^«:7l (paral lei 

to serial converter )( 535) S. #^*rtf. #7) 256£ #^tr w>4 2567fl^l -^-^H^Sr cfl 
-§-^i=f. 5Eth ^"71 tgl/311 £«-7l(535)°fltr ^7l IFFT(533HH 

Cyclick Prefix7 r <y^£f. zle^ Aj- 7 | ^^/3i^ ^^71(535)^ ^ v 7l IFFT(533)<^1 *] #^ 
tr ^Is^f Aj-71 Cyclic Prefix* ^1 ^«-^><^ cl a1 ^/o>^s.n ^^7l (digital to analog 
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converter) (537)3. #^tr4. ^^/^S.=L ^71(537)^ <#7] &&7) 

(535HH #^tr ^^*>^ o\^S.=L ^^rtr ^ RF *]^7] (Radio Frequency 

processor )(539)3 °*7H, -SM RF *1 3 7l (539)*r ^ (filter) ^-g- 4 V 

7] c]^^/o>^s.zl ^7l(537HH #^tr ^IJlI- *M1 ^ ^ 7}^§}5L41j- RF x\ 

2]t ^ 1«1 antenna)* -§-*fl ^tr^-. 

EflM-# A>-g-BH dH^M- £e]<Sf Ai^A t #4^}^ s^H tflafl 
<7 o> ^-71 OFDM -f^ Al^^oflAl ^^§>j77> ^ «1B( information bit)7>. , 

#7} ^J± WlH^ tfl-g.7l(411)S «a^€^. 4 V 7] ^1- tfl-g- 7 )(411)*r ^-71 °g^Sl^ 3J± 

ti] HI- ^2: y o V ^Hl Slsfl Ajf ^^tbcf. 4>7l 4 V 7l til ^^/«J^ 

(serial to parallel converter) (413) 3. <$7) *}H/^1t £$r7] (413)^- #7l 

-a-t Efl-8-7](411)3JfEl 431-1: 256-5L < yH(256-point) ^ 1 ¥l«rtr ^ ^ 

71(417)3 €^€i=f. #7l 256-.5L°]Bl<M^ 256^: 4 v ^?r °HH H"tl «>^- £°1 ^^^H 
7fl^<y 256<^1 tfl-g-^cf. nslJl HBl^l- *1€^ ^^7l (preamble sequence generator) (415) 
^ ^H7l(£Al^l ^)Sl ^Hofl n).s> gfl# HHl^l- * 4>7l ^^71(417) 

3. #^tr^f. 4M = ej<g-l- *1€^ ^^7l(415)fe 37^ =e|<S# ^ 

tr4. 4M 37fl^ Al^^b S(-100:100), P(-100:100), Pg(-100: 100)3. ^^nf. # 

7] Pg(-100: 100)^1 cflSflA^ j£ gsq- 5. ioofl^ ^Ml^l ii^ A cM #^71(417)^ *f)*£ A l 

3 2] ^Tfl^ (scheduling)*^ 145} ^^/^^ *£:&7l(413HH #^3}^ -ilJl ^7} = ej 
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ofl^- Al^i ^ 71(415 HI >H #^*V *]JL ^ s>q-# ^^}<*| IFFT(419)3 #3^-. ^, # 
7] ^^71(417)^ #7l HEj^l- ^7l(415HH H&l^l- *1€^» 34^- 

^o]^l, # 7 1 ««:7l(413)^>H ^€ 3^*1 # 7 1 

Al€i» t^o^ #7l ^e] <^€" -M€^ ^7l(415HH ^€ 

S^ofl^fi. 7^*\jL t ^7} ^4 ^-^ofl^ ^i^/tgt £«:7l(413HH ^ 

#7l IFFT(419)^ #71 ^H/^H ^«:7l(413) ^ #7l S5l<« a1€^ ^71(415) 
oflAl ^^o.S.*>oi 256-itlB IFFT1- ^f^H ^^/^l ^$7l (paral lei to 

serial converter )( 42 1)3. ^l^trC}-. Str, #7l ^l/^l ^71(421)3.^ #7l IFFT(419H1 
*i HS.^ o>^ef Cyclick Prefix7> ^^^tf. #7l ^l/^lt ^7l (421)^ 

#7l IFFT(419HH #7] Cyclic Prefix* 31 ^M^zi £ 

^(digital to analog converter )( 423)3. #7l ^^1 ^/^^SZL ^71(423)^ # 

7] ^1/^1 ^«:7l(421)^l^i <a^*H oy^^zi »^^*V ^ RF ^71 (Radio 

Frequency processor) (425)3. #^£f. <^7H t # 7 1 RF *i5}7l(427)^ €^(filter) -g-^r S. 
^-*H #71 nlxl^/o>^- Szi ^^. 7 i (423 HI ^ #^tr ^1JL# ^^1 ^ #-<M 7>^>£ 
^- RF ^Eltr ^ ^^lM-( antenna)* -§-*B 

#^tr ^-cl ^Efl Hel^l: a1€^ ^7HH^ S(-100:100), P(-100: 100)<?M- ^ 

^«r^l^: 4# Hsl^# ^1^^ ^J#7H1a^ S (- 
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100:100), P(-100:l00), Pg(-100: 100)^ 3^-fr^ = ii|<>g-i- a] €^5- Sl^r^r ^ 

9X^. ^7} Pg(-100:l00)fe ^r^Hr ^(frequency domain) ^ -^^^ S. 

Hl^l- °l7H f #7] OFDM Al^efl^- ^^(IFFT: Inverse Fast 

Fourier Transform, "IFFT"&r tr^f)^- t^^M o^s} Al^f^ ^Sf^r 

^llt°l^, IFFT* ^r^tr °1M ^IJH-^r <^(time domain) Ajjr.£ol tf. ^ ^ 

M +1 ^r£r -1^ ClMEi7> ^J-^Sl^ W-tiV^Txj-Cl tt}Jr 7 ]- S^oW^ A]^^ ^Itf. 

°l*r £ S. 10^: #7] = s|<g-i; A^y^]^ ^Aj£)^ = s|«g 

1- Aj^^sf OFDM Al^efloi]^ IFFT ^ a] ^-^sj-lr^ = E|<81- a^^o] 

ofl cflsfl <£°l-£-tf. £ Aj-^tr 4^ €31 ^-^s}-^ 7 fl^7 r 256 °H ^} A>-g-^r> 

^ JfaV^sj-^^ «iS7]- -100, -99, ... -1, 1..., 99, 100 *>*1 ajjji ^r^Hr 4^ 
(OFDM: Orthogonal Frequency Division Multiplexing, °}-s} "0FDM"°1&}- ^t\7}S. tr^r) #^1 
Ali^oflA^ 2)^^ aja^l sg-S- ^t^yKPAPR: Peak to Average Power Ratio, °}*} "PAPM^ 
^?>}7}£. *r4)» £"tt #^ -^-til^sf^ HB^^l- a} ^(preamble sequence )# ^*rfe 

Aj-71 Hel^l- a]^^^ tJ a] i on g preamble sequence)^ H^°Jt 

Al^^(short preamble sequence)^ 27>*1 #ff-7 r #7]]^ , Aj- 7 ] ^1 = e|<g-t- a]^^ Qo] 
64 a]^^7> 4«1, ^ol 128 ^ Al^^ 7 > 2«i «>^-€ ^Efl# 7>*H, OFDM -f-Aj a1^£) 

Cyclic Prefix7> <#7] 64 ^ *}^^7\ 4«i ##4, #7l ^o) 

128 si Al^i 7 > 2«1 ^Efls] a]^^ ^ofl ^ 7 >s)ol o^cf. #7] = e|<g-i- 

Al^^r 128 ^ Al^^ 7r 2«1 ti>4€ ^Efll- 7Hnj, OFDM Al^^J^) ^Aj- # 7 H 
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^ *}Q Cyclic Prefix7> ^7] £o] 128 ^ A]^i 7 > 2*d ^>4^ 

< 75 > Aj- 7 i sejo^M. Aj^i ^7H>H ^sRf E2]oJt a]^^ S(-100:100), 

P(-100:l00), Pg(-100:l00)olJl, #7l S(-100:100), P(-100:l00)fe #Hfl 7l#<HH -£^}JL & 
Al^^sq- -g-^^nf. £ sJ-^H oi^ Pg(-100:l00)fe ^A. 



<76> £ 9^ ^-rgo) o_J oil^ rc)-^- I7fl^ oH-fluf-I- A>-g-§>^ OFDM Al^ofl^ 

<77> ^-71 £ 9fe OFDM Al^eflo) ^ jftiV^sj-s-o] 7 fl^ 7 > 2567fl^ ^-f, ^ -128, 

1277>^S1 2567fla] JfSh^-g-ol ^*fl Af-g-S]^ ^-^H^l:^ 7^7} 2007)1 

^ 3-?-, ^ -100 ,..-1,1,.. ,100 2007fl2] ^-til^2l-l- 0 l A>-g-^ 7>^^ Sli=f. 

^-71 IE 9<HH IFFT ^ i£«£r ^^Hr ^-S-i-, ^ LfBf^zi $1 

0«i ^^sHl ^ cflolEKnull data), ^ 0 HHeKO data)S 0 

g IFFTS ^?H1t7 Al^> ^^oflAi = e)<*^ Al^^ 7l$^, ^ A] # 

°)H DC ^tfl7l nfl^-olcf. PE*V 4 V 7l 4M1 74-g-S]^ 2007flS] ^-tiV^5j-S- ^ofl^ , Aj- 

71 0<d ^ltb J f Ld J^^#, ^ -128 -101*}*] s] 287flS] 101 

^-Ei 1277>a1^ 277flS] Jf^^s-o^ «Al ^ *\}o)Bl7\ #<%QA. <^7}^, ^7) -128, 

-101?}*1 3 287fl^| ^al^sfl-^-, 101-?- Ei 1277}*1^ 27711 S] -^^41-^ ^ HH^» ^°^} 

°1-Fr^ ^71 -128 -101*}*1 s] 287^ -f *h£s}-l:2}, 101-?- 127*}*!^ 277fl^ ^-*V 

^Sj-s-ol ^2}-^ ^ t^ofl Sfl^S^l nfl^ofl ^Sf^ JiJr ^-fc ^7] ^ 

^.sflAi cg<*jo} H^^l- a]^ S(-100:100) P(-100:100) ^ 
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£ Pg(-100:l00) 1- #7] IFFT^l ^ 3 £ , ^7} IFFT^r ^sItt ^4^ *8^4 HB^-t a] 
€^ S(-100:100) ^ P(-100:100) Pg(-100: 100)1- Sfl 1 ^ -t-^^^I nfl^A^ ^ZL^ 

^2jofl ig^^-o.^ X\# <%<*9\ He)<g-i: #^4. ^HA) av 7 ] s(-100:l00), 

P(-100:100) 4 Pg(-100:l00) 7> z}-z}- #5H|^ Af-g-j^*] ^tg^s. ^tf. 

<78> (1) S(-100:l00) 

«1 <&Eflu|-)4 IFFT ^ *>4^ ^314^ IFFT ^.ofl #^4. 

<so> (2) P(-100:100) 

<8i> ^ g tLuv^ s ^ ^ Hsl^l- IFFT !=H #<^€4. ^7] «i 

7> 4\i +1 "14 cflolE^7> ^-^Sl^ -¥-^43 ^^7> Al^^# 

<82> (3) Pg(-100:l00) 

<83> ^ tij w.av^nj.oj g-o. s^«.fl^- Al^^Ai IFFT <£n i£H ^€4. ^71 «i 

7> 4\1 +i ^o. _ 19] z\)o)B\ 7 } Aj-og^^ J^<£44 H]s7> #^<y He) <g-I- 

<84> ^-7] J£ 10^ £ t^S} ^ ^A] ^6)1 tlf= 27114 <£H14* A>-g-^>^ OFDM -f-A] Al^Efl 

°flAi ifft a] -^-^41- 4 = 5]<gl- a1€^44 DflJ g 2}- Till- 44«a £^°14. 
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<85> ^7} 5. 10£- OFDM -S-^] *1^^ *i*ll A^A 256711 <H ^-f , ^ -128, 

1277M2] 2567fl^ ^wv^m-lrol ^^fl^Jl, A]~g-j^ -f-HH^l:^ A^A 2007fl 

°a ^ -100... -1,1 ,..,100 2007fl^ -^J^l^l A>-g-^ 7>^*]-Jl 

^7] 5E 11 6^ iFFT ##£1 °m ^^Hr ^ ^^sHi- ^3L* M-El-vflJI 51 

0*1 ^-tiV^sfoil ^ cflolEKnull data), ^ 0 c-IMbKO data)* ^"^Rr °l-frb #7l 0 
^ ^«}#s}-7t- IFFT* ^*3*V JfHtt *1# <3<*H^ ^e]oH^ a]^^ 7l§^, ^ Al^V 
°\)^ DC nfl-g-oli}. S*V ^71 ^ 2007fl^ JjLtiV^S- ^6\)X] , Aj- 

71 0*1 -*fa_H^* ^fSH^Hl-, ^ -128, -I0iv}7.)9] 287flS] Jf^^s.^, 101 

JfE-} 1277H21 277fl^ ^-^^^H ^1 ^ ^1°1^7> ^^cf. ^ 7] 7.-| ( ^7} -128 

-101^1^ 287fl^ ^^^21-1-4, lOl^Ei 127^1^1 277^ ^-^sj-^ofl ^ ofl o] * 

tt °1-B-^ A o v 7l -128, -101^1^ 287fls] lOlJfEi 127?}*}$) 277^ ^ 

^-olcf. zLefl^ ^ozf^o.^ ^54^ *1€^ S(-100:100) ^hS: P(-100:100) ^ 

£r Pg(-100:100) * #71 IFFT°11 ^^l^, A oM IFFT^- ^^1 Hel^* 

€^ S(-100:100) ^ P(-100:100) ^ Pg(-100: 100)* ^-^^^ ^JL^ 

t£^o_^ Al^V ^^9] Hsl^* ^1^^^ #^*1e}-. ^7H1a-1 ^7) S(-100:100), 
P(-100:100) Q Pg(-100:100) 7} AA A>-g-£)^^l a^*].^ ^ 

<86> (l) S(-100:100) 

<87> 7] HBl^i* ^ £ -Sf^-Sl S5l^* ^-f ^l^CO*! ^EflM-, 1 

«1 ^Eflu})^ IFFT <y^# ^ *>M-Sl <?Uflu|-Sl IFFT ^^tf. 
<88> ( 2 ) P(-100:100) 
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<89> ^ # JftiV^B}-^ Al^^s^i 0*} ^ ^ <£VM 1 «i 

IFFT ^1 ^"71 ^ «i Jfi£^s}-°} fJ -o. s^ofl^. a]^^, H^ofl^. 

*1€^# 7J- Aj-g-E- ^ ^ Cfl o) Ei 7> ofvl +1 SL£- -IS] uflolEi7> ^5)^ ^#4^ 

«1517> HBl^l- ^1€^* 

oo> (3) p g (-i00:l00) 

<9l> 1-^ *} ^wV^sJ.^ ^5^1- IFFT &°)} ^-^€4. A oM ir^r ^ 

A o}\d +1 ^ -1^ HH^?} #^3^ tLti}^^^ ttjj^}- £^o] H^l- *1€^« 

<92> ^^HJUeL #efl 7l#JZfir ^S) ^^H^r l7fl ^ 27fl^ ^a] olEfluf^- A}-g-^ 

OFDM Al^Eflo!]^ igo- PAPR-t- ^ -^^^N Z.B\<8$ ^ 

o>^-o_ s ^ ( OFDM -f-^J IM^MtA ^4. 

<93> >^-7l 27^ <^^lM-# OFDM -S-^l A] ^Eflofl^ i^o) ^ ^o) 

^ fg-^ Al^^o^ ^ PAPR^- 2.7448dB ^1^. °H , ^7} PAPR^ Tfl^Kfr ^^<Hl 

*l Cyclick Prefix^ JIB}*}*! ^^-cf . 

<94> £ 6£- -g- ^ofl 4€- l7fl^ ^A] ^Him-l- A>-g-e>^ OFDM ^1 ^l^Eflo^ s^on^ 

iUfl^r <Hel«Sl- ^ fl-^j 1># 5.a1^>ji oi^. o]§> Aj- 7l £ 6 ^ ^ai o_^_ ^ofl 4 

<95> Aj- 7 ] < = Elofl^. ^A] i> cq 6 11^7lHH ^7l^r 4^1* ^'St 

Aj^i ^A>*lCf. Aj-7] ^Al^- A]^ ^A}^ 7^°- Aj.^*V ^ ^O] A] & 7 ] ofl 
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Sfl %*}S)JL ^iH^cf. #7] ^ #7l ^^If: ^Jl. ^Tlo] H&!<S1- *l€i ^#o] 

^ cfl°]Ei #71 ^71^ 613^7)15. ^l^W. #7l <Hs1 

ofl^- 4, A] i> £>) 6 13^HH 4>7l ^7l^ c-flolEil- IFFT ^'EH Dfl^sl£^- *l] 

<96> Aj- 7 ) < s^ofl«. ^A] 1> o] 6n rl^HH ^4 ^1 T 2 "-?! 0 ! S 

^ofl«. ^ o. ^A] 7 l fe 615^7^13. ^l^^rCf. ^7} <5.^<S# ^ 

# # Hel<S# *1€^ ^a>*1^. a o v 7] ^ A> ^4 a o v 7] 

4- ^71 ^^171^ 617^ g. 

<97> # 7 | <HS^oflM. ^ l> o] 6 17#3HH A oM ^Al 7 ]^ Aj- 7 ] 7J H*M<3^ A] ^ 

^ ^ & Hej^l- ^1€^ S(-100:100)# IFFT ^ ^^-M D]]3g^ E 

^ *)H*}Ji #7] *1€^ SC-100: 100)31 ^-o] *\]o] 7 ) 

^ »H ^^Ofl HS^-i- ^Aj7loflA-1 AflA^cf. Aj-7] <^0«-g- ^A] ^ 1> ^ 

615^1^ ^-71 ^A> ^uZj- AJ-7] S^oH «. A]^^ ^7j;Ol 7j ^^ofl«. A ] ^ ^ ^Cf 

Jf^l Hel<Slr ^tJ-o] ^ o-, ^ ^ H5^^t Al^i ^-?V(7j He^l: 

31 ^ ^^>)^ ^71 #^j7l^ 619^7flS Sl^W. 

<98> a o v 7 i (^^l: ^ ^ 1> 3] 619^-^1^1^ ^-71 #^j7l^ IFFT ^ ^ <EH1 ^ ^ 

g-o. He1^# P(-100: 100)1- ofl^t!: ^ A J-7l ^^7]^ 621^-^5. ^l^tj- 
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$ -^^W. #7l < = e|<g-I- ^# fl^ 1> ^ 621#71Ha| #7l ^7l^r 1 OFDM 

IFFT ^ ^ <EH1 1-^ «1 -¥-«h£s^ Hel^l- Pg(-100:l00)^r °fl 

^ ^ ^-71 «i ^-^^ #^ sel^l- #^ ^ 

#7l <^<S# ^ fl-^j 1> oflAi ^-O] ^AlyjoflA-^ ^ ^-*H^ ^ = 5] 

*H 1-^ ^ JSLel^-l- ^^4. *M D J- ^ 3-f ^l^H 3^ 

^ ^°1 ol^H^ + ojo^cf. 
<99> £ 7 -£- .g. rt-r$d\] 4=- 27fl^l ^ *>-§-*}fe- OFDM ^elofl«.o. 

*# 2>* Ha1*}j1 oicf. ol§> # 7 ] £ 7^- ^ ^ ^ofl xtys. 
<HHl«g# 2> o\] tfl*H #^1*}?I1 ^t^. 

<100> #71 < = sl«gl- ^ 2> ^ 71H2>H*i ^#7^ #^1% V <d-£. 

n ^A].S|JL ^l^^q-. #7] ^Hf #7l ^Al^- A]Jr ^-7>ol sejofl^. ^-#o] 0>^ 

. ^ t-flolE] Ajsf ^ o. # 7 ] ^#71^ 713^7115. #71 <HBl 

■SI- ^ A"^ 2> ^ 713^r7^Hl^ #7l ^#7lfe c-11 ol b] 1- cgss. IFFT og^^dl uflagSj^S. >f| 

<101> # 7 ) <He)«Sl- ^ ^ 2> ^ 711 #7jHH ^aZf #7l ^#^" #51 * 

Al^^ ^7_>o^ a o V 7 1 ^A]7l^ 715^^5. ^1^^. #71 < 
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H^«Slr 2> 2] 715^7^1 ofl A-l av 7 ) ^a]71^ tf?l *1€^ ^#°1 ^ 

*1€^ ^-f ^"71 ^^l7l^ 717^^S ^l^*Vcf. 

<102> s£ 7 ] <hs!^1- ^-tl fl-^] 2> 2} 7171&71HH #7l ^i 7 }^ #7l ?J HBl^l- Al^i 

# Si ^--g-2] HB^l- a]^^ S(-100:100)# IFFT ^ ^^S. 

^ ^H*>Ji fSM. #7] He)<£l- A]^i S(-100: 100)2] ^ o. «}-^- ;y-o] aflo^l 

2] ^ofl trfs]- ^E)°fl-i. Al^i ^^7H1^ ^71 <E2l^f 2> 21 

715#7lHH ^71 A 0 V 7 1 S^ofl^. Al^i ^^>o] 7J Al^i ^ ^ ^ 

w.g.o} n^ofl^ Aj^i ^Tjo] of^ ^4-, a £E]<Sf Al^i ^7>(7j sr^ofl^ 

21 ^"71 ^7]^ 719^7113. ^^W. 

<ios> a o v 7 ] <H5l^l- ^ 2> 21 719^3: a o v 7 | ^a] 7 ]^ 0 «1 ^Nl^ IFFT <8 ^ 

^ «i tiV^nj-o] ^ HEl^l- P(-100:100)* ^^§>JL l«i 9i^lM-2l IFFT ^ 

^ ^1 # ^-^421 Hsl^lr Pg(-100:100)^r n)]^*}- * ^5L*V4. # 7 ) 

^ ^ -^SH^ ^ 115^1- w>2l- £o] ^ H5) cm AT^^l- ol- 

^ ^ # ^ 3H^7} +1 ^ -12] cflolE^l- #^5)^ ^-^^1-21 ^Jl7> 

iSl^l- 3c -^-^#s> i£jr 0«i(DC ^ -§-)-£- sH^]*^ ^1 ^ cflolt|7> 

ol£l^o> Sj-OJL Aj. 7 l ^-fo^ tilMlAmch Sth, A o V 7l ^ S.^^ *] € 

^ ^€^1" A ^% # ^ ^olEi7> +1 ^ -12] Cll o] Ei 7> 

1- ^*H^^ ^ ^ tjLtfH^ol ^e]oB^. aI^^i- ^^^Vji, i«i oj. Efl 4 # ^-^flA-i^ 
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3°1 °1^<H*1t11 ^i}. 

<104> JE 8£: 27fl£] ^a] ^eMI- AV-g-^ OFDM ^ ^ ofl A} ^S^l^ 

<*z]^ ^ ^ 3>* £Als>ji ^cf. oj^ a o v 7 ) £ ^Aio. s ^ofl 4 
€- <Hsl^# fl-^i 3> ofl tfl«fl ^M1*>711 -i^nf. 

<105> A o > 7 l ^^ofl-g- ^A} ^ 3 > o| Sll^TjHlA^ ^A]7l^ 41 £. ^#°1 Hel^l- 

Sfl ^A>£]J1 AjEH^cf. AJ-7] ^4 Aj-7l ^Ajig- Ajjr E2]°Jf A^A, o}^ 

3 o., a C^olEi Aljr^ ^ o. ^ ^A]7l^ 613^7^13. ^J|t4. ^"71 <HB] 

^ fl"^] 3> 21 813^-741 o\) a-1 Aj-7l ^a]71^ c-flolEil- IFFT <^#ofl nfl^sq^ 

<106> Aj-7] <ssl^l- ^ fl-^1 3> 2} 811 #7lHH ^4 A o v 7l ^1^ 5. 

el<21r #7l ^Aj7l^ 815^711 sL a]^^. <^el 0 «# ^ fl-^i 

3> 2] 815^:741^1A^| Aj-7] ^A]7l^ Aj-7] n^ofl«. Al^^ ^Tjol 7J =e]<g^. A]^^ ^ 

# ^ ^^l HBl^l- Al^i ^7i<?]Al ^Jf» ^A>tb^. ^-71 ^A> ^ Aj-7] 

Hel<Sl; Al^>, ^^Vo] £ St^ofl-g. ZJL^. - ^ J=L«o} n^og^ Al€i ^-^n ^ 

4- ^71 ^71^ 817^7}] ^1^*14. 

<107> Aj-7] <H.Hl^l- ^ 3> 21 817^ ^71 ^Al 7 ]^ AV7I *1 H5l<Sl" A]^^ 

^ Q -T-^r^l = el on S(-100:l00)# IFFT ^^^2) *fl^- ^-^5}--^^ Dfl^s)^ 
^ ^H*>Jl ^S*>cf. Aj-71 H^l^l- Al^^ S(-100:100)2] Aj^o. ^-ol ^017] 
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815^1^ #7) ^A> ^ ^71 H^l^l- ^-#o] £ £^o»| Al^i ^ ^ 

3 ^ t^)^ ^^l7l^ 819^71] 3. a] ^ W . 

<108> A o V 7 ] < s^ofl^. ^a] 3 > ^ 819#7iHH ^"71 ^7lfe 0*1 ^Eflul-o] IFFT e| 

tjofl ^ ^ Jf*h£s}-£1 H&l^l- *1€^ P(-100:l00)-§: ^SKn. 1*1 ^Efluf^ IFFT ^ 

3 #<H1 »i ^-HV^^o^ f ^o_ S^cfl^. a]^^ Pg(-100:100)# nfl^*}- J=l ^-71 #^]7l^- 

82i i a-7iis 

<i09> a o v 7 ] <s^ofl^. ^ai 3 > ^ 821#7lHH #7l ^a]^ l OFDM ^-^Vol ^uf 
^ 0«i <?>EflM-^ IFFT icH «i ^^4^ ^ H^<^^ a]^ Pg(-100: 100)* 

^*>al, l«i <?>BflM-2l IFFT ^ «i ^ 5LSl°J# A]f)^ P(-100:100) 

* n]]3§^ jS: ^j^ltf. -# 7 ] £ 8^ ^-71 0«1 ^BflM-Sf l«i ^jEflM-l- ^flA|i- ^ JjLtiV 

*S]-0] HBl^l- 1-^ # ^4^3 HS^ofl^. Al^^l- ^#^Vcf. 

<no> a o v^*v afsf 7^0. ^ OFDM a^eAo^ ^ PA PR# 7>xl^ ^«V^s}- 

HLt_K 17^ ^A] oVEfluf ^ ^A] olEflufl- AV-g-^V^ #^ ^ -^^S}- 
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11 

» ^^*>JL, -#7} H^^l- Aj^il- ig^^fe * 0 >«H] 

#7l 52]^t a]^^ o]^ 1-^ «1 ^-aV^sf c-ilolEi7> \t(nell)HMEl7} o>\i +1 

IEtt -IS] 3)0^7} ^5)^ 1-^ Hj ^-tiV^uV HE]<St 

A oM 1-^ «i Hel^l- a1€^ ^-^4 c-flolEi-i-^ Aj- 7 ] c^ 7 fls1 

& ^^#41 ^ £«:(IFFT)^: 4^*Rr 2^0.3. al^-<H3* ^ 

<5}^r 

A oM *^ «1 ^-ti>#sl- ^ He^l- ej-71 Pg(-100: 100)^1- £0] o. s. 

^is *V*r A cM Hj-ifj. 

3] 

#71 ^°»t a1€^« ^^g>fe «<hhi si<H>H . 
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31 ~l4 t-flolE] 7 > ^-^S)^ #^ £ ^-^4 Hel^l- ^^7^, #71 =B] ofl«. 

Aj^il- o]s.^ ^ »j ^-^4 cflolEi7> ^(neinUM^}- o>ia +1 HL^ -14 ^oIe^V # 

^ H^oflM. A]^^ ^^fe 4^4, 

^"71 ^*h£4 Sel^-i- JftiV^nl- cflolE^l-* #7} 4^ 7 flsi ^-^4 

# ^ ^^^^ ^-i" ^171^71 4*ti ^ cflolE^» ^<sRr ^-«V#4« ^ 

^4-f-ofl 44- Dll3g^^ ^ZL# ^E)cHl ^^(IFFT)l- ^^S>^ 
^ ^7} ^ . 

4] 

^7} ^ # -^-^sl- M-^r = 3^1- A]^^ ^>7l Pg(-100: 100)4 ^r°l ^f- 
4^ %7] « 0 >^. 

5] 
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I^^J- 6] 

» ^#£>J1, #7l ^€ HE^^l- Aj^^l- ^<5}^ ^]ofl oXo]A^ 

#7l Aj^^s. ol=^ ^ «i ^#^4 c-flolE^V ^(nell)c-11olE^7> OKI +1 

S^r -1^ c-11olEi7V ^<$S)±r ^ Hel^l" ^^if H3<g# Aj^i 

#71 *3#€ ^ ^f^sf HB^-t a]^^^ «a_V^4 cflolE^lr-a- #71 cH^Ual 

^-^3I}-1; ^ W-til^Sl-l-Ti^ ^171*1-71 ^*f| ^ C-flolEil- #<a*Hr ^^^tt ^ 

^-^sf^^l ^ ^ti^M ^M^l ^«:(IFFT)-g: IFFT«-5L ^s^. m^l 

£}^r #7j #*1 . 



[^J^ 7] 

^16%H1 9X°\*\, #71 H5l^# ^#7^, 

#71 ir^r ^IH^ Hel^l- ^1€^1- ^>7l Pg(-100:l00)sq- £o] ^ig-# jf- 

#7l #*1. 

[^T 1 * 8] 

Cf^7flSl JfOV^5|-!. 7}7^ 2]ii7 ^S}-^ ^ Cf^ ^-A] *1€^» 
^#^>JL, #71 =Bl<S# Al^^# n ^*Rr #*H SZ<H^, 
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#7l Eel'St *1€^» o)^ ^ «j HI oi Ei 7> ^(nell)^^} o>y +1 

-1<2] z\)°}*\7} #<%s\±± *^ «i ^-^4 = E]og-i- a1€^* #7l = &]o?!-i- 

°)^$= z^r 3H^7} ^(nell)^\o]B\7\ o}^ +1 -1^ cflojE^V # 

^s]^ ^ ^ ^-^nj- Hel'Sl- *1€^» ^*Rr 5.5]°«t a)^^ ^^7laf, 

^71 Ag#^ ^-aV^S). JEs}^ A^^o] Jf^s). C^olEil-^ Cf^ 7 flS] ^-^2> 

zj-z}- nfl^>o} <*ji^ tgSKlFFD-g- ^r*8*Rr IFFT^sL ^8-2.3. 

#*1 . 

[3^8- 9] 

^118%H1 &<>H, ^7]^, 

A oM «i ^-«H^ Al^^§ ^>7l Pg(-100:l00)2f ^- 

*Kr #7l #*1. 

[3^8" 10] 

1- ±% ^7l* 7^11 57«i^O.S. ^f"* ^.2-3. ^ #71 #*1. 
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CP 
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■ ■ • 


CP 


128 : 128 
• 



[SL 2] 



CP 



128 



128 



[51 3] 



S(-100:l00) / 2 *°-[ 

\ r— 

P(-100:100) \ £YO i_ 
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613 
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IFFT °J^0°fl 
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WW 



619 



IFFT 
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10FDM-3IW1 W 
IFFTMMtt^W 

100:100) tt°J 



f fa V 



1 621 
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IS. 8] 



-om- 



d 



ifft «a^«*i 




S(-100:100) i") IFFT "J 3 



619 



P(-100:100) A ^J*U 
«iWl«WlFFT d «M 
Pg(-100:100) tf°J 



> 





1 OFDM *J* 






ttWOlB 32lIFFT°J3 tfi 




Pg(-100:lOO) tf 0 J*U 




ftWrtW IFFT°J^ ft4 




P(-100:lO(M e J 


I 821 
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[S. 9] 



l.S(-100:100) 

n<& WJIFFT 
IFFT^'iH n 



2.P(-100:100) 



3. Pg(-100:100) 
*5el«tA|«ii*l 
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[51 10] 



l.S(- 100:100) 

=HM1 3* * IFFT 
IFFT ^£41^ 



2.P(-100:100) 
41 "S^IFFT^ 



3. Pg(-100:100) 
40 $32) IFFT "m 
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